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DOWNLOADING APPARATUS AND METHOD THEREOF FOR DIGITAL 
BROADCAST RECEIVER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a digital broadcast receiver, and more 
particularly to a downloading apparatus and a method thereof for a digital broadcast 
receiver, capable of downloading programs of a microcomputer. 



2. Discussion of the background 

Currently, most digital broadcast systems obey a MPEG standard, and a 
MPEGII system for broadcasts is divided into sections of a system, a video and an 
audio standard. 

15 Among them, the system standard is to prescribe a time-multiplexed signal 

stream called a transport stream packet. There is a header at a start section 
of the transport stream packet, and packet identifier (PID) numbers are written in the 
header. The PID numbers which provide essential information for inverse 
multiplexing of time-multiplexed signal streams are identifying numbers indicating 

20 whether a current packet is a video, an audio or an additional information packet. 

The video and audio standards for visual and audio signal streams which are 
respectively compressed by the MPEGII system. These signal streams are divided 
by the^PJJsl^numbers, and video, audio and additiona l informat i ono become time- 
multiplexed and transmitted through several transport stream packets. 

2 5 FIG. 1 is a block diagram of a general digital broadcast receiver for a TV. 
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As shown therein, the general digital broadcast receiver is provided with: a 
link unit 100 for detecting and correcting a quadrature phase shift keying (QPSK) 
signal or a quadrature amplitude modulation (QAM) signal, which is inputted through 
an antenna ANT, for thereby outputting a transport signal stream; a system decoder 
5 110 for performing inverse-multiplexing of the transport signal stream from the link 
unit 100, that is for dividing the transport signal stream from the link unit 100 into 
video, audio and additional information signal streams; a video decoder 120 for 
expanding the video signal stream divided by the system decoder 110; an audio 
decoder 140 for expanding the audio signal stream divided by the system decoder 
10 1 10; an encoder 130 for converting the video signal from the video decoder 120 to 
a luminance signal Y and a chrominance signal C to be displayed on a TV or a 
monitor; a D/A converter 150 for converting the digital audio signal from the audio 
decoder 140 to an analog audio signal; a microcomputer 160 for controlling functions 
of the additional information signal stream separated by the system decoder 110 or 



15 additional mformcit i onG supplied from a user interface 190; a ROM 170 for storing a 
main program for driving the microcomputer 160; a RAM 180 for temporarily storing 
variables for an operation of the microcomputer 160; and a data bus and an address 
bus for receiving and transmitting data and address in each unit. 



20 power is applied to the ROM 170, the main program is instantly processed. 

Now, an operation of the general digital broadcast receiver will be describe 
with reference to the accompanying drawings. 

The link unit 100 detects and corrects the QPSK or QAM signal from the 
antenna ANT and outputs a resultant transport signal stream to the system decoder 




FIG. 2 illustrating a map of the ROM 170 in FIG. 1. As shown therein when 
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110. 
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The system decoder 110 which receives the transport signal stream detects 
the PID numbers, that is inverse-multiplexing, for thus dividing into the video, audio 
and additional signal streams, and applies the video signal stream to the video 
decoder 120, the audio signal stream to the audio decoder 140 and the additional 
information stream to the microcomputer 160, respectively. 

The video decoder 1 20 expands the video signal stream which is compressed 
by the MPEGII, and the encoder 130 converts the video signal from the video 
decoder 120 to the luminance signal Y and the chrominance signal C to be displayed 
on the TV or the monitor. 

While, the audio decoder 140 expands the audio signal stream which is also 
compressed by the MPEGII, and the D/A converter 150 converts the digital audio 
signal supplied from the audio decoder 140 to an analog audio signal. 

The microcomputer 160 performs a control operation in accordance with the 
main program stored in the ROM 170 in order to carry out a function which 
corresponds to the additional information signal from the user interface 190 such as 
a remote control, a function key, etc.. Here, the variables which are required for the 
operation of the main program are reserved in the RAM 180 and used whenever 
necessary. 

However, when changing the main program stored in the microcomputer 160 
in the digital broadcast receiver of the TV, for example, in a case of updating the 
program to receive any additional function or service, or changing the program due 
to discovery of bug therein, it is required to change the whole ROM in the digital 



broadcast receiver 




> y~ ( J1v i M ( j much troub l e - to the TV user. 



SUMMARY OF THE INVENTION 





Accordingly, the present invention is directed to a digital broadcast receiver 
that obviates the problem due to the related art. 

A first object of the present invention is to provide a downloading apparatus 
for a digital broadcast receiver and a method thereof for a digital broadcast receiver 
5 that updates a main program of a microcomputer by broadcast. 

A second object of the present invention is to provide a downloading 
apparatus for a digital broadcast receiver and a method thereof for a digital 
broadcast receiver that examines a main program before performing initializing a 
/h system, <$e* thus a downloading mode is automatically selected when an incomplete 

a3 10 main program is stored. 

ijl A third object of the present invention is to provide a downloading apparatus 

m for a digital broadcast receiver and a method thereof for a digital broadcast receiver 

r 3 that has a back-up memory for cases where power is off in the process of program 

P downloading operation or an abnormal state occurs due to an unstable signal, for 

% 15 thereby safely performing the program downloading operation. 
^ Additional features and advantages of the invention will be set forth in the 

03 description which follows, and in part will be apparent from the description, or may 

be learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
20 written description and claims hereof as well as the appended drawings. 

To achieve these and other advantages and in accordance with the purpose 
of the present invention, as embodied and broadly described, a downloading 
apparatus for a digital broadcast receiver according to a first embodiment include^ 
- a - contro l m oa no - for - re e e i v i ng a add i tion informat i on o i gn al otre airrwheTTreeeiviog^i 
2 5 -d own l o a d i ng mode, for - thereby contro lli ng a ^sys te m to bo update d w i th ^a 




corce sponding p. rogram;-a first s tor e me a n s for temp o rar i ly stor i ng a new prag ram 
w hich io t r a n sm i tt e d during a nroa ram downloadin o^epera^^ n ra ro n d stnrp 
-meart s - whorc i n a doma i n i n wh i ch a prev i ous program - hao boon otorod i s upd a te d 
-willi the n ow program i n -a eeordanc o w i th contro l of tho cont r o l means, 
5 A down l oad i ng method for a d i g i ta l broadcast r o co i vor app l ying tho apparatus * 

• accord i ng to the first embod i ment inc l udes : - se le cting a dow nl oad in g ^rrior| e gnd_ 
■ re ceiving d n e w piu y i din iidine lu be do w n toadod; rece i v i ng da t a c o rreopond i ng to * 
t he - p r ogram na m e; to mpu i d ii ly sto ring the re ce i ved new p i uyiam i n a f i rst rrremety; 
wr i t i ng TT i n a v e rs io n byte doma i n of a occond memory where i n a prog pamJaaa^ 
10 -b ean sto r e d ; de l eting a ma i n program in a ma i n program doma i n of - th e s ecoorj. 
. m e mory; - wr i t i ng tho new prog r a m w l i iuh h as - been t emporar il y st ore d I n the-fest* 
memory i n Lhu n i d in program do rrialh; and writing a version ii u i nbe i ur the -frew 

prngrnm in thn unrr i nn hytn Hnmain 

+n add i t i on, a download i ng method - for a d i g i ta l broadcaot rece i ver accordi ng 
15 to a occ ond embod i m e n t lu ~ a ctTteVe th' g secund object of the p i esenl i nven tion-, 
In c l udes : a fir st - step fui l ei uyhlzl ny d v e rs i on b yte~g f a mai n memory where tri-a 
ma i n-program i s - storod - wh o n sys te m pow er is on; a second step foi down l oa ding- 
a new progranrrby - wh i ch a downloadin g mude i s automatica l ly se l ected, when sd i d 
vers i on byte is '0'; and a - th i rd - s te p - for process i ng the - main program wh i ch hao beep- 
2 0 otorod, w h on -s a i d v e rs i on - byt e i s not 'Q L 

^Hiftherrirr ^d^ to the first ombod i mont, a down l oad i ng apparo tas^fot^a 
-digita l biuad cas t r eeetv e r ac cording to a third embodi ment tu ach i eve the l l ii i d u b jes t 
eHhH"pres ent -i n vent i on further i nc l ude s- a - th i rd otoro moa n s foj i back i ng up a pew 
-^nin pr^jrnm, ami a downl oad i ng m ft th° H thereof fnrthnr inHi irte* ?^ ^ rki r^ ,, ^ 
2 5 - program for wh i ch a down l oa di ng has heen completed i n a th i rd otoro moan s^ 
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It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide and further explanation of the invention as claimed. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
10 description serve to explain the principles of the invention. 



15 present invention; 

FIG. 4 is a map of a flash memory according to a preferable embodiment of 
the present invention; 

FIG. 5 is a flowchart of a downloading process of a digital broadcast receiver 
according to a first embodiment of the present invention; and 
20 FIG. 6 is a flowchart of a downloading process of a digital broadcast receiver 

according to a second embodiment of the present invention. 



In the drawings: 



FIG. 1 is a block diagram of a conventional digital broadcast receiver; 



FIG. 2 is a map of a ROM in FIG.1; 



FIG. 3 is a block diagram of a digital broadcast receiver according to the 



DETAILED DESCRIPTION OF THE INVENTION 
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Reference will now be made in detail to the preferred embodiments of the 
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present invention, examples of which are illustrated in the accompanying drawings. 

FIG. 3 is a block diagram of a digital broadcast receiver according to a 
preferable embodiment of the present invention. 
5^U/> /as shown therein, a downloading apparatus for a digital broadcast receiver 
^accordingVo the present invention includes a microcomputer 260 for controlling an 
overall operation of a system to initialize the system and carry out a bootstrap and 
a downloading processes, a RAM 260 for temporarily storing a new main program 
transmitted from a system decoder 110 in a down mode in accordance with the 
10 control of the microcomputer 260, and a flash memory 270 for storing main, 
bootstrap and downloading programs in accordance with the control of the 
microcomputer 260\ 

The elements which are the same as those of the conventional art are 
labelled with the same reference numbers, and the description thereof will be 
15 omitted. 

FIG. 4 illustrates a map construction of the flash memory 270 in FIG. 3, 
provided with four domains storing a bootstrap program A, a downloading program 

B, a main program C and a version byte D. 

j 

Now, a downloading operation of the downloading apparatus for the digital 
20 broadcast receiver according a first embodiment of the present invention will be 
described. 

In FIG. 5, when a system user inputs a key for the downloading operation 
through the user interface 190, the microcomputer 260 recognizes the key input 
(S10) and starts the downloading program B which is stored in the flash memory 

25 270. 
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First, a message is displayed on a screen, instructing the user to input a PID 
number of a new main program to be downloaded (S1 1 ), on the assumption that the 
user knows the PID numbers. 

When the user inputs the PID number of a specific program through the user 
5 interface 190 (S12), the microcomputer 260 temporarily stores packet data, 
corresponding to the input PID number which are transmitted from the system 
decoder 110, in the RAM 280 (S13). 

A version number '0' is written in the version byte domain D of the flash 
memory 270 (S14), and the main program C in the flash memory is removed (S15). 
10 The version number '0' indicates that the main program which has been stored in 
the flash memory 270 is deleted and a new program is downloaded. Thus, when the 
downloading operation is completed, a version number of a new program is written. 

Next, the new main program which has been temporarily stored in the RAM 
280 is written in the main program domain C (S16), and a corresponding version 
15 number thereto is re-written in the version byte domain D (S17). 

Lastly, when the main program is updated, a system initialization is performed 
by which the whole system is reset in accordance with the new main program (S18), 
and then various functions required by the user may be carried out. 



20 or signal transmission error while deleting the main program C in the flash memory 
270 and re-writing the new program in the downloading process, that is during S14 
to S16, there may occur erroneous program operation since the main program 



a downloading process of a downloading apparatus for a digital broadcast receiver 
2 5 according to a second embodiment of the present invention in order to make up for 



However, when the downloading operation is suspended due to power failure 



which has been stored and the new program is incomplete. 



FIG. 6 illustrates 
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such problem due to the first embodiment of the present invention. 

When power of a system is on (S20), the microcomputer 260 recognizes a 
version number of the version byte domain D in the flash memory 270 by firstly 
processing the bootstrap program A of the flash memory 270. Specifically, the 
5 microcomputer 260 reads the version byte D indicating the version number of the 
main program (S21), and when the version number is '0\ it is determined that the 
main program C of the flash memory 270 has not been completed, and the 
microcomputer 260 performs the downloading program B which has been stored in 
the flash memory 270, for thereby automatically being switched into a downloading 
10 mode without any key input by the user (S23). 

Here, since a downloading operation according to the second embodiment is 
the same as S11 to S18 in the process according to the first embodiment of the 
present invention, the detail description will be omitted. 

Next, 4hat the version number is not '0' after recognizing the version number 

15 (S22) is determined that the main program C stored in the flash memory 270 is 

complete, for thu s the microcomputer 260 performs the system initialization in 
i 

accordance with the main program C (S24), for thus various functions required by 
the user may be carried out. 

As described above, the bootstrap and the downloading programs must be 
20 separately stored in the flash memory 270 in order to perform the automatic 
downloading operation according to the second embodiment of the present invention. 

Further, to make provision for the case where an abnormal program is written 
due to various possible situations which may occur during the downloading operation 
of the main program, there is provided a downloading apparatus for a digital 
2 5 broadcast receiver according to a third embodiment of the present invention which 
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further includes a second flash memory 300 for backing up the flash memory 270 

wherein the downloading has been completed. 

In a downloading method of a digital broadcast receiver according to the third 

embodiment of the present invention, after the steps S10 to S17 have been carried 

5 out, there is included an additional step wherein the second flash memory 300 backs 

up the new program which has been updated in the flash memory 270. 

Thus, when any abnormal state occurs during the downloading operation, the 

$ system is rerun and t^^the version number which is written in the version byte 

1 j/f 
£ domain D of the flash memory 270 is 'CT indicates that the main program C stored 

10 in the flash memory 270 is incomplete. Thus, the program which has been backed 

fi up in the second flash memory 300 is processed, for thereby operating a re- 

l ii download of the new program in accordance with the requirement of the user or 

j£j performing various functions. 

- : As described above, the downloading apparatus for the digital broadcast 

4= 15 receiver according to the present invention has several advantages, 
fij First, since it is possible to update a version by receiving the new main 

P program of the microcomputer through the broadcast and thus it is possible to 

provide a new version program whenever needed, the user may continuously receive 
new services after purchasing a product. 
20 In addition, according to the invention, the bootstrap operation is firstly 

operated when power is applied, for thus when an incomplete main program is 
stored due to various situations, the downloading mode is automatically selected and 
a new program may be downloaded or a program which has been backed up may 
be processed. 

2 5 It will be apparent to those skilled in the art that various modifications and 
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variations can be made in the downloading apparatus and a method thereof for the 
digital broadcast receiver of the present invention without departing from the spirit 
or scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope 
5 of the appended claims and their equivalents. 
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